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(54) HEAT STORAGE TYPE LOW-NOX BURNER 

(57)Abstract: 

PURPOSE: To enable suction of a large quantity of combustion exhaust 
gas in a heating furnace and thereby to enable attainment of low NOx by a 
method wherein the mixture of fuel and vapor is jetted from nozzles to 
venturi tubes of a burner part in a heat storage type burner. 
CONSTITUTION: A heat storage type burner 1 is constructed to be in an 
exhaust gas recirculation system and supply of air for combustion from an 
air intake 3 and exhaust of a combustion exhaust gas are conducted 
through a heat storage body 2. The combustion exhaust gas in a heating 
furnace is sucked through recirculation ducts 6 and mixed in a burner part. 
In this case, venturi tubes 5 are attached to the burner part and nozzles 4 
jetting the mixture of fuel and vapor to the venturi tubes 5 are disposed in 
this part. Moreover, the combustion exhaust gas in the heating furnace is 
sucked and made a driving source of the venturi tubes 5. In other words, a 
negative pressure is brought forth in the venturi tubes 5 with jetting from 
the nozzles 4 and thereby the combustion exhaust gas in the heating 
furnace is sucked through the exhaust gas recirculation ducts 6. According 
to this constitution, reduction of NOx can be facilitated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The accumulation formula low NOx burner characterized by forming a venturi tube in the 
burner section, preparing the nozzle which injects the mixture of fuel and a steam to this venturi tube in 
the accumulation formula burner of an exhaust gas recirculating system which discharges supply and the 
combustion gas from a burner of the combustion air to a burner through a heat-regenerative element, and 
which attracts the combustion gas in a furnace through an exhaust gas duct, and is mixed in the burner 
section on the other hand, attracting the combustion gas in a furnace, and considering as the driving 
source of a venturi tube. 

[Claim 2] In the accumulation formula burner of an exhaust gas recirculating system which discharges 
supply and the combustion gas from a burner of the combustion air to a burner through a 
heat-regenerative element and which attracts the combustion gas in a furnace through an exhaust gas 
duct, and is mixed in the burner section on the other hand Form a venturi tube in the burner section and 
the nozzle which injects only a steam to this venturi tube is prepared. The accumulation formula low 
NOx burner which attracts the combustion gas in a furnace with this venturi tube, considers as the 
driving source of a venturi tube, and is characterized by preparing a combustion nozzle in a periphery 
side outside opening of a burner, and on the other hand injecting fuel in a direct furnace through this 
combustion nozzle. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with the direct-fired system accumulation burner which obtains the 
exhaust gas of low NOx used for the accumulation type police box combustion system used for a steel 
heating fiirnace etc. 
[0002] 

[Description of the Prior Art] Recently, the heating furnace using the burner of an accumulation formula 
is used in many fields. The accumulation unit accompanied by continuation movement of the heat for 
heating beforehand the combustion air into which it flows for pulling out and carrying out accumulation 
of the heat to these heating furnaces from the elevated-temperature combustion excretions as exhaust gas 
is prepared. 

[0003] As a trouble about the above-mentioned accumulation system of the former, it is N2. There is 
extremely high NOx concentration which exists inevitably like the case where the united fuel is used, in 
the combustion excretions produced as a result of the extreme elevated-temperature preheating of air and 
a flame temperature. Consequently, since the conventional accumulation system could not suit reduction 
of these NOx, development of a new method was desired. The method of suppressing generation of NOx 
using an accumulation system as shown in drawing 4 is indicated by JP,2-10002,A as one of them. 
Namely, it is the method of suppressing generation of NOx in the lot of the accumulation burner of form 
which has the accumulation bed prepared in order to heat the supplied combustion air which pulls out 
heat by turns from the exhaust gas which came from the furnace, and passes through that. Pull out 
elevated-temperature exhaust gas from a furnace, and inject a gas stream to this exhaust air gas stream, 
and some elevated-temperature exhaust gas is made to accompany into the this injected gas stream. It is 
the method of making a burner room pass the gas stream and the company section of 
elevated-temperature exhaust gas which were injected, mixing the combustion process in a burner room 
in this elevated-temperature exhaust gas portion, and suppressing generation of NOx by this. 
[0004] It has the lot of 2 accumulation burners 14a and 14b. the [the 1st which this accumulation system 
10 left in drawing 4 , and ] — each burners 14a and 14b In each burners 14a and 14b which suited so that 
it might have the combustion chamber 12 for mixing the preheating combustion-air style supplied from 
the accumulation beds 18a and 18b combined with fiiel and each burners 14a and 14b and might operate 
periodically an exhaust air gas stream - a furnace ~ coming out - the 2nd - while flowing to 
accumulation bed 18b which passed the burner 14b room and was connected to this 2nd burner 14b, 1st 
burner 14a is accumulation burner equipment of the form in the combustion state of turning 
elevated-temperature gas to the interior of a fiirnace In addition, in a combustion blower and 22, an air 
valve and 24 show an exhaust valve and 27 shows [ 16 / a combustion air/flueway, and 20 ] a control 
valve. 

[0005] And the burner as shown in drawing 5 as an example of a mode is indicated. Drawing 5 has a 
means by which a means to suppress generation of NOx introduces a part of fuel nozzle and combustion 
air into the field of the burner which touches a fuel nozzle directly, and has the burner equipped with a 
means to introduce the remainder of a combustion air to the upstream of a fuel nozzle further. In this 
burner, the recirculation-of-exhaust-gas duct 100 of 98 or 6 venturi tubes of six fuel nozzles [ 96 or 6 ] is 
attached in the air-intake 94 and the burner 90 equipped with the heat-regenerative element 92. This 
burner 90 is prolonged in the furnace room through opening 101. the fuel nozzle 96 of this 
centripetalism-arrangement — all — alike — therefore — fuel — the hole of the spreading shape of each 
cylinder in burner refractories — a burner is supplied through the venturi tube 98 which is a field 
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Injection of the high-pressure fiiel from a fuel nozzle 96 produces a negative pressure field in a venturi 
tube 98, and it attracts it so that this negative pressure field may return furnace gas from a furnace room 
to a combustion zone through the mixed duct 100. In short, this equipment is equipment using only fuel 
as a driving source at the time of installing a venturi tube 98 in the burner section, and attracting the 
combustion gas in a furnace. Moreover, conventionally, in the burner, for the cure against low NOx, the 
steamy injection nozzle was installed in the burner core combustion-air side, and the steam was injected. 

[0006] 

[Problem(s) to be Solved by the Invention] When the direct-fired system accumulation burner described 
above is used for the heating furnace of steel materials, the highest of the degree of furnace temperature 
becomes about 1300 degrees C. If the cure against low NOx is not performed on this condition, the NOx 
concentration of an exhaust gas will become also more than 1000 ppm (02:1 1%). Therefore, in order to 
lower the NOx concentration of an exhaust gas, the exhaust gas recirculating system has been developed 
and adopted. However, by the method of this exhaust gas recirculating system, the NOx concentration of 
an exhaust gas fell only by the 200 ppm (02: 1 1%) grade, but when to lower to the exhaust-gas NOx 
criteria concentration of 100 ppm or less was demanded like Japan, attaining this had the trouble of 
being difficult. This invention enables it to cancel the above-mentioned trouble, and aims at offering the 
direct-fired system accumulation low NOx burner which may lower the NOx concentration of an 
exhaust gas to 100 ppm or less of criteria. 
[0007] 

[Means for Solving the Problem] this invention attains the purpose by using only the mixture or the 
steam of fuel and a steam in the accumulation formula burner of the exhaust gas recirculating system 
which mixes the combustion gas in a furnace in the burner section as a driving source at the time of 
installing a venturi tube in the burner section and attracting the combustion gas in a furnace. Namely, the 
1st invention discharges supply and the combustion gas from a burner of the combustion air to a burner 
through a heat-regenerative element. In the accumulation formula burner of an exhaust gas recirculating 
system which attracts the combustion gas in a furnace through an exhaust gas duct, and is mixed in the 
burner section on the other hand In order to form a venturi tube in the burner section, to prepare the 
nozzle which injects the mixture of fuel and a steam to this venturi tube and to attract the combustion 
gas in a furnace, it is the accumulation formula low NOx burner characterized by considering as the 
driving source of a venturi tube. The 2nd invention is an accumulation formula low NOx burner 
characterized by forming a venturi tube in the burner section, preparing the nozzle which injects only a 
steam to this venturi tube, considering as the driving source of a venturi tube, attracting the combustion 
gas in a furnace with this venturi tube in the accumulation formula burner of an exhaust gas recirculating 
system same as the above, preparing a combustion nozzle in a periphery side outside opening of a burner 
on the other hand, and injecting fuel in a direct furnace through this combustion nozzle. 
[0008] 

[Function] In a direct-fired system accumulation burner, in order to lower the NOx concentration of an 
exhaust gas, it is necessary to lower the maximum temperature of a combustion flame. It is necessary to 
make an exhaust gas circulating load for that increase more to the conventional method. On the other 
hand, the venturi tube was formed in the burner section, the nozzle which injects the mixture of fuel and 
a steam to this venturi tube was prepared, the suction force increased and the exhaust gas re-circulating 
load increased the 1st of this invention because the increase of the fluid flow for a venturi tube drive and 
the rate of flow increase since it decided to use the mixture of fuel and a steam as a driving source of a 
venturi tube. Furthermore, simultaneously, compared with an about 1600-degree C burner flame, by the 
steam of about 200 degrees C of lows of temperature being far injected together with fuel, the 
maximum-temperature section of a flame is cooled and temperature falls to 1500 degrees C or less. The 
NOx concentration of a burner exhaust gas can make it fall sharply to or less about 1/10 compared with 
the time of conventional NOx un-coping with it by two operations above. 

[0009] moreover, a way whose artificers do uniform mixture of a steam and the fuel, and inject them in a 
flame rather than the method of installing a steamy injection nozzle in a combustion-air side like the 
conventional technology as a result of experimenting in many as the effective steam jet method for NOx 
concentration reduction is effective — knowledge - the bottom In order that all fuel may contribute to 
combustion, the injected steam spreads round the flame section uniformly, and the fact of lowering a 
flame temperature effectively is cited as this reason. On the other hand, when a steamy injection nozzle 
is installed in a combustion-air side, in order that all the combustion airs sent to the burner may not 
contribute to combustion, a flame temperature does not fall compared with the case where the mixture of 
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fuel and a steam is used, and it is not effective for NOx concentration reduction. Moreover, since fuel 
and a steam are blown from the same nozzle when the mixture of fuel and a steam is used, there is also 
an advantage that it is not necessary to prepare a nozzle, separately. 

[0010] Furthermore, in order to give the low NOx effect according to the slow combustion of the burner 
itself in the 2nd of this invention, In order to reduce NOx concentration further in the burner which had 
the fuel nozzle arranged so that fUel may be blown into a direct furnace, By using for the drive of the 
venturi tube for the recirculation of exhaust gas only a steam with a high and pressure and the effect 
higher than fuel which cools a flame, further, it is cooled by 1450 degrees C or less, and the 
maximum-temperature section of a flame can reduce NOx concentration more. 
[0011] 

[Example] Drawing 1 is the side elevation of the accumulation formula low NOx burner which is the 
example of an embodiment of this invention, drawing 1 - setting - 1 for an air intake and 4, as for a 
venturi tube, 6 recycle duct, and 7, a fuel nozzle and 5 are [ a burner and 2 / a heat-regenerative element 
and 3 / opening and 8 ] steam pipes In this accumulation formula low NOx burner, the 
recirculation-of-exhaust-gas duct 6 of 5 or 6 venturi tubes of six fuel nozzles [ 4 or 6 ] is attached in the 
air-intake 3 and the burner 1 equipped with the heat-regenerative element 2. The origin of a fuel nozzle 4 
is a periphery-like header, attaches a steam pipe 8 here, introduces a steam, and carries out uniform 
mixture with fuel. Fuel and a steam are supplied to a burner through each venturi tube 5 in the opening 7 
of refractories by six fuel nozzles 4. Injection of a fuel and a steam with many flow rates produces a 
negative pressure field in a venturi tube 5 in the high pressure from a fuel nozzle 4, and this negative 
pressure field attracts a combustion gas so that it may return from the inside of a fiirnace to a combustion 
zone through the recirculation-of-exhaust-gas duct 6. 

[0012] In the case of this accumulation formula low NOx burner, the maximum temperature of a 
combustion flame is lowered by recycle injection of a lot of combustion gases. When this method was 
applied to the accumulation formula burner of amount of the maximum combustion 800000 kcal/h 
capacity, that whose NOx was 200 ppm (02:1 1%) in the conventional method was able to reduce NOx 
concentration below to 80 ppm (02:1 1%) by mixing with fuel and blowing a steam 8 kg/h on conditions 
with a degree [ of furnace temperature ] of 1300 degrees C. 

[0013] Moreover, drawing 2 is the side elevation of the accumulation formula low NOx burner which is 
another example of an embodiment of this invention, and drawing 3 is VIII-VIII of drawing 2 . It is the 
front view of a cross section. In drawing, 9 is a combustion nozzle. Since other signs are the same as that 
of drawing 1 , explanation is omitted. Fuel is made to inject in a direct furnace by six combustion 
nozzles 9 in the accumulation formula low NOx burner of this method. Moreover, the nozzle 4 of a 
venturi tube 5 is made to inject only a steam, and carries out negative pressure generation with a venturi 
tube 5, and for it, a combustion gas is attracted so that it may return from the inside of a furnace to a 
combustion zone through the recirculation-of-exhaust-gas duct 6. The maximum temperature of a 
combustion flame is lowered by circulation of a lot of combustion gases, and steamy injection by 
making a high-pressure (1 kg/cm2) steam into the driving source of a venturi tube 5. 
[0014] When this method is applied to the burner of amount of the maximum combustion 800000 kcal/h 
capacity, on conditions with a degree [ of furnace temperature ] of 1300 degrees C by the conventional 
method (what does not perform exhaust gas circulation) That whose NOx was 100 ppm (02:11%) was 
able to reduce NOx concentration below to 50 ppm (02:11%) by blowing a high-pressure (1 kg/cm2) 
steam 8 kg/h. 50-80 ppm (02:11%) and generating of NOx were able to be sharply suppressed for the 
NOx concentration of an exhaust gas low the above result. 

[0015] In addition, the accumulation formula low NOx burner concerning this invention is not limited 
only to the burner of the form mentioned above, and if it is a self-recirculation-of-exhaust-gas 
accumulation burner of a radiant-tube formula (indirect heating formula), it can be used by the burner of 
various types. 
[0016] 

[Effect of the Invention] It is contributing [ can suppress the NOx concentration of a lot of exhaust gases, 
such as a steel heating furnace to 50-80 ppm below emission standard concentration (02:11%), as a 
result, can use a direct fire accumulation burner with sufficient thermal efficiency also in Japan, and / to 
productivity ]-by adoption of accumulation formula low NOx burner of this invention, size. 
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TECHNICAL FIELD 



[Industrial Application] It is related with the direct-fired system accumulation burner which obtains the 
exhaust gas of low NOx used for the accumulation type police box combustion system used for a steel 
heating furnace etc. 
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PRIOR ART 



[Description of the Prior Art] Recently, the heating furnace using the burner of an accumulation formula 
is used in many fields. The accumulation unit accompanied by continuation movement of the heat for 
heating beforehand the combustion air into which it flows for pulling out and carrying out accumulation 
of the heat to these heating furnaces from the elevated-temperature combustion excretions as exhaust gas 
is prepared. 

[0003] As a trouble about the above-mentioned accumulation system of the former, it is N2. There is 
extremely high NOx concentration which exists inevitably like the case where the united fuel is used, in 
the combustion excretions produced as a result of the extreme elevated-temperature preheating of air and 
a flame temperature. Consequently, since the conventional accumulation system could not suit reduction 
of these NOx, development of a new method was desired. The method of suppressing generation of NOx 
using an accumulation system as shown in drawing 4 is indicated by JP,2-10002,A as one of them. 
Namely, it is the method of suppressing generation of NOx in the lot of the accumulation burner of form 
which has the accumulation bed prepared in order to heat the supplied combustion air which pulls out 
heat by turns from the exhaust gas which came from the furnace, and passes through that. Pull out 
elevated-temperature exhaust gas from a furnace, and inject a gas stream to this exhaust air gas stream, 
and some elevated-temperature exhaust gas is made to accompany into the this injected gas stream. It is 
the method of making a burner room pass the gas stream and the company section of 
elevated-temperature exhaust gas which were injected, mixing the combustion process in a burner room 
in this elevated-temperature exhaust gas portion, and suppressing generation of NOx by this. 
[0004] It has the lot of 2 accumulation burners 14a and 14b. the [ the 1st which this accumulation system 
10 left in drawing 4 , and ] — each burners 14a and 14b In each burners 14a and 14b which suited so that 
it might have the combustion chamber 12 for mixing the preheating combustion-air style supplied from 
the accumulation beds 18a and 18b combined with fiiel and each burners 14a and 14b and might operate 
periodically an exhaust air gas stream — a furnace — coming out — the 2nd — while flowing to 
accumulation bed 18b which passed the burner 14b room and was connected to this 2nd burner 14b, 1st 
burner 14a is accumulation burner equipment of the form in the combustion state of turning 
elevated-temperature gas to the interior of a furnace In addition, in a combustion blower and 22, an air 
valve and 24 show an exhaust valve and 27 shows [ 16 / a combustion air/flueway, and 20 ] a control 
valve. 

[0005] And the burner as shown in drawing 5 as an example of a mode is indicated. Drawing 5 has a 
means by which a means to suppress generation of NOx introduces a part of fuel nozzle and combustion 
air into the field of the burner which touches a fuel nozzle directly, and has the burner equipped with a 
means to introduce the remainder of a combustion air to the upstream of a fuel nozzle further. In this 
burner, the recirculation-of-exhaust-gas duct 100 of 98 or 6 venturi tubes of six fuel nozzles [ 96 or 6 ] is 
attached in the air-intake 94 and the burner 90 equipped with the heat-regenerative element 92. This 
burner 90 is prolonged in the furnace room through opening 101. the fuel nozzle 96 of this 
centripetalism-arrangement - all - alike - therefore - fuel - the hole of the spreading shape of each 
cylinder in burner refractories — a burner is supplied through the venturi tube 98 which is a field 
Injection of the high-pressure fuel from a fuel nozzle 96 produces a negative pressure field in a venturi 
tube 98, and it attracts it so that this negative pressure field may return furnace gas from a furnace room 
to a combustion zone through the mixed duct 100. In short, this equipment is equipment using only fuel 
as a driving source at the time of installing a venturi tube 98 in the burner section, and attracting the 
combustion gas in a furnace. Moreover, conventionally, in the burner, for the cure against low NOx, the 
steamy injection nozzle was installed in the burner core combustion-air side, and the steam was injected. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It is contributing [ can suppress the NOx concentration of a lot of exhaust gases, 
such as a steel heating furnace to 50-80 ppm below emission standard concentration (02:11%), as a 
result, can use a direct fire accumulation burner with sufficient thermal efficiency also in Japan, and / to 
productivity ]-by adoption of accumulation formula low NOx burner of this invention, size. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When the direct-fired system accumulation burner described 
above is used for the heating furnace of steel materials, the highest of the degree of furnace temperature 
becomes about 1300 degrees C. If the cure against low NOx is not performed on this condition, the NOx 
concentration of an exhaust gas will become also more than 1000 ppm (02: 11%). Therefore, in order to 
lower the NOx concentration of an exhaust gas, the exhaust gas re-circuit system has been developed 
and adopted. However, by the method of this exhaust gas re-circuit system, the NOx concentration of an 
exhaust gas fell only by the 200 ppm (02:1 1%) grade, but when to lower to the exhaust-gas NOx criteria 
concentration of 100 ppm or less was demanded like Japan, attaining this had the trouble of being 
difficult. This invention enables it to cancel the above-mentioned trouble, and aims at offering the 
direct-fired system accumulation low NOx burner which may lower the NOx concentration of an 
exhaust gas to 100 ppm or less of criteria. 
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MEANS 



[Means for Solving the Problem] this invention attains the purpose by using only the mixture or the 
steam of fuel and a steam in the accumulation formula burner of the exhaust gas re-circuit system which 
mixes the combustion gas in a furnace in the burner section as a driving source at the time of installing a 
venturi tube in the burner section and attracting the combustion gas in a furnace. Namely, the 1st 
invention discharges supply and the combustion gas from a burner of the combustion air to a burner 
through a heat-regenerative element. In the accumulation formula burner of an exhaust gas re-circuit 
system which attracts the combustion gas in a furnace through an exhaust gas duct, and is mixed in the 
burner section on the other hand In order to form a venturi tube in the burner section, to prepare the 
nozzle which injects the mixture of fuel and a steam to this venturi tube and to attract the combustion 
gas in a furnace, it is the accumulation formula low NOx burner characterized by considering as the 
driving source of a venturi tube. The 2nd invention is an accumulation formula low NOx burner 
characterized by forming a venturi tube in the burner section, preparing the nozzle which injects only a 
steam to this venturi tube, considering as the driving source of a venturi tube, attracting the combustion 
gas in a furnace with this venturi tube in the accumulation formula burner of an exhaust gas re-circuit 
system same as the above, preparing a combustion nozzle in a periphery side outside opening of a burner 
on the other hand, and injecting fuel in a direct furnace through this combustion nozzle. 
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OPERATION 



[Function] In a direct-fired system accumulation burner, in order to lower the NOx concentration of an 
exhaust gas, it is necessary to lower the maximum temperature of a combustion flame. It is necessary to 
make an exhaust gas circulating load for that increase more to the conventional method. On the other 
hand, the venturi tube was formed in the burner section, the nozzle which injects the mixture of fuel and 
a steam to this venturi tube was prepared, the suction force increased and the exhaust gas re-circulating 
load increased the 1st of this invention because the increase of the fluid flow for a venturi tube drive and 
the rate of flow increase since it decided to use the mixture of fuel and a steam as a driving source of a 
venturi tube. Furthermore, simultaneously, compared with an about 1600-degree C burner flame, by an 
about 200-degree C steam with far low temperature being injected together with fuel, the 
maximum-temperature section of a flame is cooled and temperature falls to 1500 degrees C or less. The 
NOx concentration of a burner exhaust gas can make it fall sharply to or less about 1/10 compared with 
the time of conventional NOx un-coping with it by two operations above. 

[0009] moreover, a way whose artificers do uniform mixture of a steam and the fuel, and inject them in a 
flame rather than the method of installing a steamy injection nozzle in a combustion-air side like the 
conventional technology as a result of experimenting in many as the effective steam jet method for NOx 
concentration reduction is effective — knowledge — the bottom In order that all fuel may contribute to 
combustion, the injected steam spreads round the flame section uniformly, and the fact of lowering a 
flame temperature effectively is cited as this reason. On the other hand, when a steamy injection nozzle 
is installed in a combustion-air side, in order that all the combustion airs sent to the burner may not 
contribute to combustion, a flame temperature does not fall compared with the case where the mixture of 
fuel and a steam is used, and it is not effective for NOx concentration reduction. Moreover, since fuel 
and a steam are blown from the same nozzle when the mixture of fuel and a steam is used, there is also 
an advantage that it is not necessary to prepare a nozzle, separately. 

[0010] Furthermore, in order to give the low NOx effect according to the slow combustion of the burner 
itself in the 2nd of this invention, Since NOx concentration is further reduced in the burner which had 
the fuel nozzle arranged so that fiiel may be blown into a direct furnace, by using for the drive of the 
venturi tube for the recirculation of exhaust gas only a steam with a high and pressure and the effect 
higher than fuel which cools a flame, further, it is cooled by 1450 degrees C or less, and the 
maximum-temperature section of a flame can reduce NOx concentration more. 
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EXAMPLE 



[Example] Drawing 1 is the side elevation of the accumulation formula low NOx burner which is the 
example of an embodiment of this invention, drawing 1 setting - 1 for an air intake and 4, as for a 
venturi tube, 6 recycle duct, and 7, a fuel nozzle and 5 are [ a burner and 2 / a heat-regenerative element 
and 3 / opening and 8 ] steam pipes In this accumulation formula low NOx burner, the 
recirculation-of-exhaust-gas duct 6 of 5 or 6 venturi tubes of six fuel nozzles [ 4 or 6 ] is attached in the 
air-intake 3 and the burner 1 equipped with the heat-regenerative element 2. The origin of a fuel nozzle 4 
is a periphery-like header, attaches a steam pipe 8 here, introduces a steam, and carries out uniform 
mixture with fuel. Fuel and a steam are supplied to a burner through each venturi tube 5 in the opening 7 
of refractories by six fuel nozzles 4. Injection of a fuel and a steam with many flow rates produces a 
negative pressure field in a venturi tube 5 in the high pressure from a fuel nozzle 4, and this negative 
pressure field attracts a combustion gas so that it may return from the inside of a fUrnace to a combustion 
zone through the recirculation-of-exhaust-gas duct 6. 

[0012] In the case of this accumulation formula low NOx burner, the maximum temperature of a 
combustion flame is lowered by recycle injection of a lot of combustion gases. When this method was 
applied to the accumulation formula burner of amount of the maximum combustion 800000 kcal/h 
capacity, that whose NOx was 200 ppm (02:1 1%) in the conventional method was able to reduce NOx 
concentration below to 80 ppm (02:1 1%) by mixing with fuel and blowing a steam 8 kg/h on conditions 
with a degree [ of furnace temperature ] of 1300 degrees C. 

[0013] Moreover, drawing 2 is the side elevation of the accumulation formula low NOx burner which is 
another example of an embodiment of this invention, and drawing 3 is VIII-VIII of drawing 2 . It is the 
front view of a cross section. In drawing, 9 is a combustion nozzle. Since other signs are the same as that 
of drawing 1 , explanation is omitted. Fuel is made to inject in a direct furnace by six combustion 
nozzles 9 in the accumulation formula low NOx burner of this method. Moreover, the nozzle 4 of a 
venturi tube 5 is made to inject only a steam, and carries out negative pressure generation with a venturi 
tube 5, and for it, a combustion gas is attracted so that it may return from the inside of a furnace to a 
combustion zone through the recirculation-of-exhaust-gas duct 6. The maximum temperature of a 
combustion flame is lowered by circulation of a lot of combustion gases, and steamy injection by 
making a high-pressure (1 kg/cm2) steam into the driving source of a venturi tube 5. 
[0014] When this method is applied to the burner of amount of the maximum combustion 800000 kcal/h 
capacity, on conditions with a degree [ of furnace temperature ] of 1300 degrees C by the conventional 
method (what does not perform exhaust gas circulation) That whose NOx was 100 ppm (02:11%) was 
able to reduce NOx concentration below to 50 ppm (02:11%) by blowing a high-pressure (1 kg/cm2) 
steam 8 kg/h. 50-80 ppm (02:11%) and generating of NOx were able to be sharply suppressed for the 
NOx concentration of an exhaust gas low the above result. 

[0015] In addition, the accumulation formula low NOx burner concerning this invention is not limited 
only to the burner of the form mentioned above, and if it is a self-recirculation-of-exhaust-gas 
accumulation burner of a radiant-tube formula (indirect heating formula), it can be used by the burner of 
various types. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation of the accumulation formula low NOx burner which is the example 
of an embodiment of this invention. 

[Drawing 2] It is the side elevation of the accumulation formula low NOx burner which is another 
example of an embodiment of this invention. 

Drawing 3] Drawing 3 is VIII-VIII of drawing 2 . It is the front view of a cross section. 
Drawing 4 It is explanatory drawing of the side of the conventional accumulation formula burner. 
Drawing 5] It is explanatory drawing of the side of the conventional accumulation formula burner. 
Description of Notations] 

1 Accumulation Formula Burner 

2 Heat-regenerative Element 

3 Air-intake 

4 Fuel Nozzle 

5 Venturi Tube 

6 Recirculation-of-Exhaust-Gas Duct 

7 Opening 

8 Steam Pipe 

9 Combustion Nozzle 

10 Accumulation System 
12 Combustion Chamber 
14 Accumulation Burner 

16 Combustion Air/Flueway 
18 Accumulation Bed 
20 Combustion Blower 
22 Air Valve 
24 Exhaust Valve 
27 Control Valve 
90 Burner 

92 Accumulation Bed 
94 Air-intake 
96 Fuel Nozzle 
98 Venturi Tube 

100 Recirculation-of-Exhaust-Gas Duct 

101 Opening 
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constructed to be in an exhaust gas recirculation system 
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